Considerable evidence has emphasized that despite the substantial recommendations for major societies, sedentary behavior and physical inactivity remain high and physical activity (PA) and exercise training (ET) remains low in the US and much of the world. [1] [2] [3] [4] [5] [6] Therefore, greater efforts are needed to improve PA/ET in the primary and secondary prevention of cardiovascular disease (CVD) risk factors, including hypertension (HTN), and CVD. Although the European Society of Cardiology did not adopt the lower blood pressure (BP) guidelines that are now present in the US guidelines, still in Europe, the US and most of the world HTN is extremely prevalent and it contributes to markedly increased the risk of CVD and CVD-related morbidity and mortality. 7-9 Studies have emphasized the potential for ET to reduce BP and HTN and to improve overall CVD prognosis.
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In the current issue of the European Journal of Preventive Cardiology, Noone et al. 10 performed perhaps the largest and most thorough meta-analysis to date on the impact of ET on BP in people with HTN, while also comparing the anti-HTN effects of ET versus modern-day pharmacological intervention for HTN. In an analysis of 93 randomized controlled trials (RCTs), in 32 of those trials (404 patients with HTN), both ET and medications, together, effectively lowered BP compared to controlled conditions. Although the point estimate suggested that the anti-HTN medications were more effective than ET, there was insufficient evidence to suggest that first-line anti-HTN medications (including angiotensin-converting-enzyme inhibitors (ACEIs), angiotensin-receptor blockers (ARBs), calcium-channel blockers (CCBs) and thiazide-like diuretics) significantly reduced BP to a greater extent than ET intervention did, supporting the idea that vigorous non-pharmacologic therapy, including ET, should be considered as first-line therapy for at least mild HTN.
Other studies and meta-analyses have also evaluated the impact of ET on BP, [11] [12] [13] including one with water ET. In comparison to the prior meta-analysis by Naci et al., 11 the same issue plagues both reviews/analyses, specifically a dearth of RCTs of ET in the population with HTN (N ¼ 1057 exercise HTN patients in the current study and N ¼ 3508 in the study by Naci et al.) . While ET is proven equal to medications, as suggested by Naci et al., or slightly inferior to medications as firstline therapy, as the current study suggests, this does not impact a recommendation for ET for all individuals as either first-line or as an adjunct to initial therapy in uncomplicated HTN. Given its low cost, lack of side effects and no medication interactions, especially considering the known benefits of ET well beyond just BP lowering and especially on its impact to improve levels of cardiorespiratory fitness (CRF), perhaps the strongest CVD risk marker, ET should be part of every anti-HTN regimen.
In the present study, the authors correctly alluded to the need for future studies to examine the effects of varying ET intensities on resting systolic BP (SBP) and diastolic BP (DBP), against pharmacologic intervention, as this was not factored into their analyses. A strong body of literature has revealed dose-response relations between ET intensity and CRF, and inverse relations with risk of developing metabolic disorders, CVD and mortality. [14] [15] [16] [17] While high-intensity ET may contribute to many physiologic adaptations that protect against CVD, comparatively greater benefits associated with performing moderate-intensity ET have also been identified. For instance, the Studies of a Targeted Risk Reduction Intervention Through Defined Exercise (STRITDE) found greater improvements in triglycerides and insulin sensitivity in the moderate-intensity group compared to the high-intensity group. 18 As a result of the differential changes in individual health markers in response to varying ET intensity/volumes, the concept of ET as precision medicine emerged, which has recently been highlighted by our group 19, 20 and proposed that it be used to ''treat'' various CVD risk factors. However, the evidence demonstrating a clear association between ET intensity/amount and the BP lowering capacity has yet to be definitively described. Performing moderate intensity ET at a volume 50%, 100% or 150% of the nationally recommended guidelines has been shown to yield little effect on lowering resting SBP or DBP when performed over a six-month period. 21 This may highlight that modifying ET habits alone may not be the optimal behavior intervention and may require comprehensive lifestyle modification (i.e. PA, weight loss, diet modification, smoking cessation, reduced alcohol consumption, etc.) to elicit similar changes in BP compared to pharmacologic interventions alone.
Although we mentioned previously that ET has profound benefits, especially on CRF, beyond just BP lowering, anti-HTN medications also have additional benefits beyond BP, particularly on left ventricular (LV) geometry, which is also a potent predictor of prognosis. 22 First-line anti-HTN therapy, including thiazide-like diuretics, but possibly more so ACEIs/ ARBs and CCBs, significantly reduce LV mass and LV hypertrophy, which may also impact overall CVD prognosis. 22 Finally, pharmacologic HTN intervention and ET are clearly not in competition for the treatment of HTN, as the latter may prevent the development of HTN in the first place. Certainly, the promotion of PA/ET, including resistance exercise as well as aerobic ET, 23 is needed throughout the healthcare system and worldwide for the primary and secondary prevention of HTN and CVD.
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